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Closure Cap 



The invention relates to a closure cap for sealing an opening in a base part. 

Known from the practice are closure caps that are made with an exterior marginal 
web that can be inserted into an opening made in a base part. In addition, in these 
closure caps a shielding section which protrudes past the marginal web is also 
present. In conjunction with that, a hot-melt adhesive that is deformable in a 
plastic manner when heated above a softening temperature is arranged between 
the marginal web and the shielding section in order to seal the opening made in, 
for example, an automobile body panel as the base part, in a gas-tight and noise- 
reducing way after heating the hot- melt adhesive at least to the softening 
temperature and the gravity- induced dropping or pressing-on of the closure cap. 

What is disadvantageous about the previously known closure caps, however, is 
the relatively low process reliability with the gravity- induced dropping or the 
requirement for manual interventions for pressing on. 

The invention is based on the problem of suggesting a closure cap which, in a 
process that is free of additional interventions other than the arranging of the 
closure cap, leads to a reliable, self-acting sealing of an opening after heating the 
hot- melt adhesive. 
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According to the invention, this problem is solved with a closure cap for sealing 
an opening in a base part, with an exterior marginal web that can be inserted into 
the opening, with a shielding section that protrudes past the marginal web, and 
with a hot- melt adhesive that is arranged in the area of the shielding section and 
is deformable in a plastic manner when heated above a softening temperature, 
whereby configured on the marginal web are a number of abutment elements that 
grip the base part when the closure cap is inserted into the opening, whereby a 
joint zone having a flexural rigidity that is reduced versus that of the shielding 
section is configured between the marginal web and the shielding section, and 
whereby the distance between the gripping contact areas of the abutment 
elements and the bottom side of the hot-melt adhesive, which faces the marginal 
web, is smaller than the thickness of the base part in the marginal area of the 
opening such that an initial tension is created in the joint zone when the closure 
cap is inserted into the opening. 

As a result of the fact that an initial tension is created in the joint zone by the 
dimensioning of the distance between the hot- melt adhesive and the contact 
areas, said dimensioning being adapted to the thickness of the base part in the 
marginal area of the opening, after heating the hot- melt adhesive to at least the 
softening temperature with at least partial reduction of this initial tension, the 
shielding section moves in the direction of the base part and thereby presses the 
hot- melt adhesive onto the base part while displacing the volume that is free of 
the hot- melt adhesive. Achieved in this way is a self-acting, gas-tight and noise- 
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reducing sealing of the opening that can be performed with great process 
reliability. 

In a practical further development that is easy to execute in terms of 
manufacturing technology, the joint zone exhibits a groove section with a 
thickness of material that is reduced from the adjoining interior areas. In 
conjunction with that, the groove section is advantageously open in the direction 
pointing away from the marginal web in order to avoid material-consuming 
filling. 

In order to achieve a good connection between the shielding section and the hot- 
melt adhesive in the case of another practical development, a groove-like 
transition zone that is filled with hot- melt adhesive and is open in the direction of 
the exterior margin of the shielding section is present between the shielding 
section and the joint zone. 

In one further development, the abutment elements advantageously exhibit snap- 
in catches that can move transversely to the marginal web and are connected with 
the marginal web. This configuration is especially well-suited for sealing 
openings with thicknesses of material that are essentially the same in the 
marginal area. 

/ 

In another further development, the abutment elements have a number of 
sawtooth- like projections configured on the marginal web. This configuration is 
especially well-suited for sealing openings with different thicknesses of material 
in the marginal area. 
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Additional practical developments and advantages of the invention emerge from 
the following description of an embodiment, including references to the figures 
of the drawing. The following are shown: 

Fig. 1 a perspective view from above of an embodiment of a closure cap 
according to the invention, with a groove section that is open in the 
direction pointing away from a marginal web and with a shielding 
section that protrudes on the exterior past the marginal web, 

Fig. 2 a perspective view from below of the closure cap according to Fig. 1, 
with movable abutment elements configured on the marginal web, 

Fig. 3 the embodiment according to Figs. 1 and 2 in a section through the 
marginal web and the shielding section in the area of an abutment 
element, with a hot- melt adhesive applied in the area of the shielding 
section, 

Fig. 4 the closure cap according to Figs. 1 through 3 in a representation 
corresponding to Fig. 3, after insertion into an opening that is to be 
sealed and before heating the hot- melt adhesive, and 

Fig. 5 the closure cap according to /Figs. 1 through 4 in a representation 
corresponding to Fig. 4, after heating the hot- melt adhesive. 
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Fig. 1 shows a perspective view from above of an embodiment of a closure cap 1 
according to the invention. The closure cap 1 is used for sealing an opening in a 
base part that is configured, for example, as a body panel for a motor vehicle. 
The closure cap 1 exhibits a flattened, relatively extensive closure section 2 
which is adjoined by a circumferential groove section 3 on the margin side in 
order to form a joint zone. In addition, the closure cap 1 is configured with a 
shielding section 4 that continues from the groove section 3 on the exterior and 
forms the outer margin of the closure cap 1. 

In the transition zone between the closure section 2, the groove section 3 and the 
shielding section 4, the closure cap 1 exhibits a circumferential marginal web 5, 
which points in the direction away from the closure section 2 and which, with 
proper dimensioning of the cbsure cap 1 adapted to the circumference of the 
opening that is to be sealed, can be inserted into the opening. 

Fig. 2 shows a perspective view from below of the closure cap 1 according to 
Fig. 1. It can be seen from the representation according to Fig. 2 that a number of 
stiffening ribs 6 are configured between the circumferential marginal web 5, 
which impart to the closure cap 1 relatively high stiffness, especially in the area 
of the closure section 2. In addition, it can clearly be seen in Fig. 2 that a number 
of abutment elements 7 are configured on the marginal web 5 around its 
circumference. 

/ 

Fig. 3 shows the closure cap 1 according to Figs. 1 and 2 in a section through the 
marginal web 5 and the shielding section 4 in the area of an abutment element 7. 
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As can be gathered from Fig. 3, the abutment elements 7 exhibit snap- in latches 8 
which protrude with a contact area 9 past the marginal web 5, and which can be 
moved transversely to the marginal web 5 due to provision of a recess 10 made 
on three sides. It can also be seen from Fig. 3 that the shielding section is angled 
in the direction towards the marginal web 5. 

According to Fig. 3, the closure cap 1 is configured with a hot- melt adhesive 1 1, 
which lies against the side of the shielding section 4 facing the marginal web 5 
and adheres to it. The hot- melt adhesive 11 is essentially solid at room 
temperature or a slightly higher temperature, while it becomes deformable in a 
plastic manner following heating to a softening temperature that is typically 
about 100 degrees Celsius to about 150 degrees Celsius or above. In the case of 
the closure cap 1 according to the illustrated embodiment, the hot- melt adhesive 
11 engages into a groove- like transition zone 12 and protrudes past the exterior 
margin of the shielding section 4. The groove- like transition zone 12 is arranged 
between the shielding section 4 and the groove section 3 and is open towards the 
outside. In conjunction with that, a stress-relief distance exists between the 
protruding portion of the hot- melt adhesive 11 and the contact areas 9 of the 
abutment elements 7 in the longitudinal direction of the marginal web 5. 

As can also be gathered from the representation according to Fig. 3, due to the 
groove section 3 that is configured between the closure section 2 and the 
shielding section 4, a thickness of material is present that is reduced versus the 
thicknesses of material in the transition zone between the closure section 2 and 
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the marginal web 5, which, together with the transition section 12 that is aligned 
approximately parallel to the marginal web 5, leads to a reduced flexural rigidity 
of the joint zone. 

Fig. 4 shows the closure cap 1 according to Figs. 1 through 3 in a representation 
corresponding to Fig. 3, after insertion into an opening that is to be sealed in a 
base part 13, while it is at room temperature before heating the hot- melt adhesive 
11, whereby with regaid to the base part 13, only one side of the marginal area 14 
that is adjacent to the opening to be sealed is shown. In conjunction with that, the 
thickness of the marginal area 14 is greater than the stress-relief distance. As can 
be gathered from the representation according to Fig. 4, the portion of the hot- 
melt adhesive 11 that protrudes past the shielding section 4 lies against the 
contact side 15 of the base part 13, and the contact areas 9 of the abutment 
elements 7 grip the marginal area 14 of the base part 13. In conjunction with that, 
an initial tension is created in the groove section 3 in particular, but to a certain 
extent in the transitional zone 12 as well, since, because the thickness of material 
in the marginal area 14 is greater than the stress-relief distance, the shielding 
section 4 deflects in the direction pointing away from the marginal web 5. 

Fig. 5 shows the closure cap 1 according to Figs. 1 through 4 in a representation 
corresponding to Fig. 4, after heating the hot- melt adhesive 11 to a process 
temperature that is far higher than room temperature and that at least corresponds 
to the softening temperature of the hot-melt adhesive 11. As can be gathered 
from Fig. 5, when compared with the arrangement according to Fig. 4, due to the 
plastic deformability of the hot- melt adhesive 11 and the reduction of the initial 
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section 4, in a self-acting manner and, in conjunction with that, independently of 
the installation position, the closure cap 1 has drawn near the contact side 15 of 
the base part 13, and the hot- melt adhesive 11 has filled the volume between the 
side of the shielding section 4 facing the marginal web 5 and the contact side 15, 
whereby through the setting of the process temperature and the process time, a 
portion of the material of the hot- melt adhesive 11 has crept forward in the 
direction of the marginal web 5. As a result, an operationally reliable and, in 
terms of process-control engineering, relatively easy to handle sealing of the 
opening in question is achieved in a way that is free of additional handling 
measures other than the insertion of the closure cap 1 into the opening. 



